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Trichomonas vaginalis infections in the male have received scant attention. -Baumeister and Hollinger (1941) , after an intensive search of world medical literature, discovered records of only 145 cases of infection in the male urethra by T. vaginalis. Liston and Lees (1940) reported that they could not find a single paper on the subject in any medical journal published in Great Britain, and Freed (1945) claimed that his two cases of T. vaginalis urethritis were the first to be reported in South African medical literature. American and Continental observers have given the subject more attention, but the results recorded differ considerably. This lack of interest is the more remarkable bccause the modes of transmission of T. vaginalis to the female have been extensively investigated without any really satisfactory conclusions. Although the vaginitis caused by the organism is not in any way a major disease, the vaginal discharge, irritation, and dyspareunia often associated with it frequently require prolonged medical treatment. The coital origin of many of these infections is receiving more recognition but there is still little unanimity regarding trichomonas infections in the male. If, as appears probable, many patients with trichomonas vaginitis are infected and reinfected by coitus, then the study of the infected male becomes a matter of considerable importance, for, as a recent annotation (Lancet. 1953) exposed them to an increased risk of infection. The possibility of a symptomless vector state was also investigated.
Although recent work (Lanceley and McEntegart, 1953) has demonstrated the pathogenicity of T. vaginalis for the male urethra, it was felt that a symptomless infection of the urethra, prostate, or subpreputial sac might occur. For this purpose, a number of married men who were attending for non-venereal complaints were examined; it was not possible to examine the wives of these patients. Finally, as it was not known whether the normal subpreputial sac could harbour T. vaginalis, subpreputial washings from a number of patients who admitted frequent promiscuous sexual intercourse, but were without signs of any infection, were investigated.
Methods of Examination.-At first, routine microscopical examination with 1/6" objective and 10 ocular was performed on wet unstained specimens. Later, following a study of experimentally infected volunteers (Lanceley and McEntegart, 1953) , the examination of urethral scrapings rather than of the urethral exudates was commenced. Patients whose urines were hazy and contained many fine light threads-a finding highly suggestive of trichomonad infection-were examined repeatedly, and very often the trichomonad was eventually discovered. For purposes of brevity, this type of urine is referred to as " typical ". The examination of smears stained by Leishman's method, as recommended by Liston and Liston (1939) , or by Seller's Negri stain, as described by Allison (1943) , proved unsatisfactory, and this method of investigation was used in only a limited number of specimens. Investigation by cultural methods was not employed routinely owing to certain technical difficulties.
Altogether, 735 patients were examined, and these could be classified as follows:
(1) 310 with non-gonococcal urethritis; days, but estimations were entirely dependent on the patients' own statements. On several occasions deliberate and obvious falsehoods (for reasons unknown) were recited and repeated and it is thus felt that little reliance can be placed on the accuracy of these figures.
Urethral Discharge.-This varied in character considerably, and no specific or diagnostic appearance was noted. In seven patients the discharge was purulent or muco-purulent, in one watery, and in the remainder mucoid and white in colour.
Urine.-In twelve of the eighteen patients, the trichomonad origin of the infection was indicated by the typical appearance of the urine. The urines of the remaining six patients were associated with milder infections and their appearance provided no useful information.
Site of Infection.-Fourteen of the eighteen patients were uncircumcised, and in two of these, the organisms were also recovered from the subpreputial sacs. Trichomonads were recovered from the urethra alone in ten patients; from the urethra and prostate in six patients; from the urethra, prostate, and subpreputial sac in one patient; and from the prostate and subpreputial sac of the remaining patient. Effect of Treatment.-This was difficult to assess, but the impression gained was that the infection tended to clear spontaneously, especially if steps were taken -to abolish the urethral discharge. Any drug which achieved this (and those most commonly used were sulphonamides, streptomycin, and aureomycin) appeared at the same time to cause the disappearance of T. vaginalis. It was felt that the most important part of the treatment was the avoidance of re-infection by sexual intercourse, and all patients were instructed accordingly. The observance of this precaution was considered to be essential and appeared to be the greatest factor in the cure of patients who complained of urethral discharges of long duration.
Association with Other Infections Gonococcal Urethritis.-The low incidence of T. vaginalis in the 285 patients suffering from gonococcal urethritis, which was not unexpected, was in keeping with the findings of other observers. Liston and Lees (1940) found one case of trichomonad infection in 264 patients suffering from gonorrhoea. It was thought at first that the rarity of this occurrence might have been caused by the failure to identify the parasite in the " packed field" of gonococcal exudates, but subsequent adequate dilution resulted in no higher readings. The pH of twenty gonococcal urethral exudates was estimated and the average approximated to 6-9 compared with pH 6 for a similar sample of non-gonococcal urethral exudates.
While not completely unsuitable for T. vaginalis a pH of 6-9 is certainly above the optimum for growth of the protozoa in vitro and may be a factor in the infrequency of this double infection. Pray (1952) has recently reported that certain bacteria greatly curtail T. vaginalis multiplication in vitro, while othefs have a moderately inhibiting effect. The action of the gonococcus was not investigated, but further research might show that it has a marked inhibitory effect on T. vaginalis. The duration of T. vaginalis infection (I and 2 days respectively) was extremely short, and in both cases the urethra alone was the site of the infection. No specific treatment was necessary as the infections disappeared with the successful treatment of the gonococcal discharge with penicillin.
Balanitis.-The highest incidence of T. vaginalis was found in the series of forty cases of balanitis. The incubation periods varied from 3 to 19 days without obvious reason. No accounts could be obtained of irritation or injury which might have precipitated active inflammation. It is interesting to note that in only one patient were the trichomonads limited to the subpreputial sac. Three patients were found to have, in addition, urethral and prostatic infections, and in the remainder flagellates were identified in the prostatic fluid. These infections were always trivial and cleared spontaneously with the disappearance of trichomonads from the subpreputial sac. One patient (Case 21) developed an acute inflammation of Tyson's duct and T. vaginalis was demonstrated in the gland exudate.
The duration of the infection varied from one to 25 days. The healing of the subpreputial lesions was no guide to the disappearance of the organisms. Thus, trichomonads were found in one patient (Case 21) for a considerable period after the inflammatory processes had terminated. The folds of mucous membrane at the frenum were the sites most liable to remain infected and careful examination and appropriate treatment of all recesses which might favour anaerobic growth were found necessary, not only to prevent a relapse of the condition, but as a guard against subsequent coital dissemination of the organism.
As a potential source of T. vaginalis spread, the infected subpreputial sac is obviously of considerable importance. This is especially so when it is considered that infectivity of this type must be present not only when the disease is clinically manifest, but also during the period of incubation when the patient would be unaware of any physical reason for refraining from sexual intercourse. This is well illustrated in Case 24, where T. vaginalis was present in the subpreputial sac for 45 days ; for almost half of this period (the time of incubation), the patient was not conscious of any abnormality.
The discovery of T. vaginalis in the urethral and prostatic secretions and the complete absence of any signs or symptoms of this invasion was significant. It indicated that the organism is not essentially pathogenic but only potentially so, and that the onset of urethritis, or other inflammatory reaction, is dependent on additional factors which are at present unknown.
Balanitis due to T. vaginalis was successfully treated by daily cleansing of the subpreputial sac with normal saline solution. Great care was necessary to make certain that this cleansing included all the possible sites of infection.
Presence of Infection in Normal Controls Investigation for trichomonads in normal subpreputial sacs was too limited to be of any real significance, and it is therefore felt to be unwise to draw conclusions.
The finding of a symptomless vector in the series of ' normal' married men is of interest and of obvious importance. There were no signs or symptoms of this infection and T. vaginalis were found in the urethral scrapings for as long as 24 hours after each marital coitus, the organisms always disappearing spontaneously. Although in this instance the duration of urethral infection was limited, there appears to be no reason why this could not be considerably longer. Further investigation of this type of infection is clearly necessary before the full significance of the coital transmission of T. vaginalis is known.
Conclusions
This investigation demonstrates that T. vaginalis infection in the male is not rare. The preputial sac, urethra, or prostate may all be sites of infection. The signs of infection are varied and a symptomless vector state may exist. Infections appear to be self-limiting and self-curative and cause no serious lesions. It is therefore concluded that the male is not an infrequent vector of T. vaginalis and that spread of disease by coitus is not uncommon. The transient nature of the infection in the male and its lengthier course in the female might account for the disparity in the relative infection rates. Summary (1) 735 male patients attending venereal disease clinics were examined for infection with T. vaginalis.
(2) Eighteen trichomonad infections were found in 310 patients with urethritis (non-gonococcal), two in 285 patients with gonorrhoea, and five in forty patients with balanitis. The clinical features of these cases are discussed.
(3) No symptomless infections of the subpreputial sac were found in a series of sixty patients who admitted sexual promiscuity.
(4) Forty 'normal' married men were examined, and one was found to harbour T. vaginalis in the urethra without signs or symptoms for a period of 24 hours after each marital coitus.
